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Abstract: A new trisubstituted isoxazole synthesis, starting from 3,4-disubstituted<(2 H)-isoxazol-5-ones, is reported
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reported by Claisen in 1888.' This classical method provides a convenient preparation of 4-substituted
isoxazoles having the same substituent at the 3- and S-position. For unsymmetrical 1,3-dicarbonyl compounds
the possibility of forming two, not easily separable, isoxazoles is a disadvantage.’

(2H)-isoxazol-5-ones,’ we report here an easy method for the
synthesis of trisubstituted isoxazoles starting from 3,4-disubstituted-(2H)-isoxazol-5-ones. We have previously
reported on the transformation of 3,4-disubstituted-(2H)-isoxazol-5-ones into 3,4-disubstituted isoxazoles. To
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(2 H)-isoxazoi-5-ones has been reported’™
The reaction of the known (2H)-isoxazol-5-ones la-f with 3,4-dihydro-2H-pyran, in CH,Cl; and in the

presence of a catalytic amount of p-toluenesulfonic acid, gave the corresponding N-protected isoxazolones 2a-f,
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Scheme 2
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This method did not work for the synthesis of 3,5-disubstituted isoxazoles from 4-unsubstituted (2H)-

isoxazol-5-ones. These compounds gave the corresponding N-protected derivatives in good yield, but the
subsequent reaction with lithium derivatives gave products arising from 1,4- and 1,2-additions. From the 3-

propyl-(2H)-isoxazol-5-one 1g we have prepared the protected compound 2g, from which, after treatment with
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treatment (Scheme 3).
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EXPERIMENTAL

PR £1n
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Melting points were determined on a Biichi 510 apparatus and are uncorrecied. IR specira were recorded on a
JASCO IR Report 100 instrument, in Nujol mull for solids and as liquid films for oils. "H-NMR spectra were
recorded on a Varian Gemini 200 or a Bruker AVANCE DRX 300 spectrometer in CDCls; chemical shifts are

N in Hz. Column chroma yapu_y Was F!eff €a

L

on Kieselgel Merck 60, 0.063-0.2 mm. Evaporation was carried out under vacuum on a rotary evaporator.

Compounds 1a,® 1b,° 1¢,'° 1d,"" 1¢," 1 and 1g'* were prepared according to the literature procedure.

3,4-Disubstituted-2-(tetrahydro-pyran-2-yl)-2H-isoxazol-5-ones 2. General Procedure.

The (2H)-isoxazol-5-one 1 (5 mmol) was dissolved in CHyCly (30 mL) and then 3,4-dihydro-(2H)-pyran
(0.66 mL, 7 mmol) and a catalytic amount of p-toluenesulfonic acid were added. After the reported time, the
reaction mixture was evaporated and the residue purified by silica gel column chromatography to give:
2a, 10 h (hexane-Ft,0, 2 : 1) (97%); mp 167-168°C (Et,0); IR 1720, 1620 em™; 'H-NMR § 1.09 (3H, t, 7.5),
1.25-1.65 (3H, m), 1.80-2.20 (3H, m), 2.30 (2H, q, 7.5), 3.18 (1H, m), 3.86 (1H, m), 4.43 (1H, m), 7.26-7.53
(51, m); Anal. Calcd. for CsH1oNO;: C, 70.31; H, 7.01; N, 5.13. Found: C, 69.99; H, 6.96; N, 5.06.
2b, 3 h (hexane-Et,0, 2 : 1) (75%); mp 148°C (E,0); IR 1718, 1628 cm™'; '"H-NMR & 1.25-1.65 (3H, m),
1.70-2.20 (3H, m), 1.88 (3H, s), 3.16 (1H, m), 3.85 (1H, m); 4.45 (1H, m), 7.38-7.57 (5H, m); Anal. Caled. for

CisHisNOs: C, 69.48; H, 6.61; N, 5.40. Found: C, 69.63; H, 6.58; N, 5.30.

2¢, 10 h (hexane-EtO, 2 : 1) (91%); mp 85-86°C (hexane-Et,0); IR 1710, 1630 cm™; 'H-NMR § 1.47-2.17
(10H, m), 2.25 (2H, m), 2.45 ( ) 4.70 (1H, dd, 2.6, 9.8); Anal. Caled. for

CiH1sNOs: C, 64.55; H, 7. , 64.53; .
2d. 10 h (hexane-CH-Cl. 2 1): mp 119°C (hexane-Ft,0): IR 1718. 1620 cm™: 'H-NMR & 1.33-1.44 (3H. m)
24, 10 h (hexane-CH;Cl, 2 0 1), mp 119°C (hexane-EGO), IR 1718, 1620 cm™; H-NMR 6 1.33-1.44 (3H, m),

1.80-2.30 (3H, m), 3.18 (1H, m), 3.57 (1H, d, 15.5), 3.67 (1H, d, 15.5), 3.88 (1H, m), 4.49 (1H, dd, 2.5, 10.0),
7.24 (5H,m), 7.46 (5H, m); Anal. Calcd. for C21H21NO3: C, 75.20; H, 6.31; N, 4.18. Found: C,75.02; H, 6.34;
N, 4.12.

7
1.18 (10H, m), 1.50 (5H, m), 1.80-2.20 ( H, m), 2.24 (2H, m), 3.15 (1H, m), 3.86 (1H, m), 4.42 (1H, dd, 2.6
10.2), 7.46 (5H, m); Anal. Calcd. for C5;H;NOs: C, 73.91; H, 8.74; N, 3.92. Found: C, 73.85; H, 8.80; N,
3.85.
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1.80 (5H, m), 1.85-2.30 (311, m), 2.47 (2H, m), 3.51 (1H, m), 4.00 (1H, m), 4.80 (1H, dd, 2.6, 9.7), 5.17 (1H,
s); Anal. Caled. for C,,Hj;NO;: C, 62.54; H, 8.11; N, 6.63. Found: C, 62.38; H, 8.14; N, 6.59.
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Trisubstituted isoxazoles 4aa, ad, ba, bb, cd, da, db, ea, ed and fd. General procedure.

3
Q
=

To a solution of compound 2 (2 mmol) in anhydrous THF (7 mL), at —15°C under nitrogen, a selution
the lithium derivative 3 (2.5 mmol) was added. After 5 min at room temperature, the reaction mixture was
evaporated, acidified with 2% HCI (25 mL) and extracted with CH,Cl; (2 x 20 mL). The organic layer was
dried (Na;SOy), filtered and evaporated. The residue was purified by silica gel column chromatography to
4aa, (hexane-Et,0, 2 : 1) (95%); oil; IR 1608, 1582 cm™; 'H-NMR & 0.92-1.10 (6H, m), 1.43 (2H, m), 1.72
(2H, m), 2.50 (2H, q, 7.6), 2.74 (2H, 1, 7.3), 7.46 (3H, m), 7.60 (2H, m); Anal. Calcd. for C;sH;oNO: C, 78.56;
H, 8.
4ad, (hexane-Et,0, 2 : 1) (89%); mp 92°C (hexane-Et,0) (reported * 93°C).
4ba, (hexane-Et,0) (95%); oil; IR 1612, 1560 cm™; "H-NMR & 0.96 (3H, t, 7.3), 1.40 (2H, m), 1.71 (2H, m),

V274 2H t 73, 745 (AH. m): 7.66 (2 m) Anal Caled for C. TR IN-H 706N
Js & gt Sy TS Js .00 (& ] i waalla, 1080 O 701V

-NO» C
14111/11\1 oy s ALy, 7.7U, IN,

1) (90%); oil; IR 1617, 1560 cm™; "H-NMR & 0.90 (3H, m), 1.33 (6H, m), 1.68 (2H,
J4 (QH. t. 7.4). 7.44 (3H. m). 7.67 (2H. m): Anal. Caled. for C:.H,NQ: C. 78.97: H. 8.70:

\ediy vy a5y TR R, Lhaj,y U7 \L1d, AA1), S3LGL odavia, 2L S iHRRZIANNA L Ry s 22y UiV,

~

T o

AL

N, 5.76. Found: C, 78.77; H, 8.77; N,
4cd, (hexane-Et,0, 10 : 1) (63%); mp 76°C (hexane-Et,0) (reported'* 64-65°C).
4da, (hexane-Et,0, 10 : 1) (63%); oil; IR 1608, 1590 cm™; "H-NMR 8 0.91 (3H, t, 7.3),
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5-Furan-2-yi-3,4-disubstituted isoxazoles 4ac, be, cc, de and fe. General procedure.
9 4

F {5 mlI)and
{2 My and

a 15°C under nitrnoen
g, at—-15"0 Gerr €
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solution of BuLi in hexane (2.5 mmol, 1 mL) was added. After 5 min at ~15°C, the compound 2 (1 mmol) was

ALARRE. 2 AAW DVWE Y WELM VY eaad eazeaz

in. The solvent was then evaporated,
ur ivent apora

2% HCl (15 mL) added and the mixture extracted with CH,Cl; (2 x 15 mL). The organic layer was dried
(Na;S0Oy), filtered and evaporated. The residue was purified by silica gel column chromatography to give:

4ac, (hexane-Et,0, 5 : 1) (96%); mp 76°C (hexane-Et;0); IR 1630, 1608 cm™; 'H-NMR & 1.20 (3H, , 1.5),

(TH 44 12 22 RO /TH hd 22\ 7487 72 (EH mYr Anal Malad faee O LT NN 0 T4 &5- 1T A Q) N
Qiry, Uldy 1.0, 3.5, V.07 \1L1y, Ul 3.JJ, 7.5957 .74 \Ulk, i), ndlat. Caivi. W0, W4 jivywi. u, /17.0J0, 11, .74, IN,
6.22. Found: C, 74.52; H, 4.88; N, 6.12

74.52; .
4cc, (hexane-Et,0, 3 : 1) (68%); mp 7 c(hexane)(reported"73-74°(:).
4dc, (hexane-Et,0) (84%); mp 90°C (hexane); IR 1612 cm™; "H-NMR 5 4.16 (2H, s)

L SR ~75 2ATINIVAAA O

6.83 (1H, bd, 3.0), 7.11-7.55 (11 H, m); Anal. Calcd. for C;oH;sNQO,: C, 79.71; H, 5.02; N, 4.65. Found: C,
79.59; H, 4.96; N, 4.60

4fec, (hexane-CH,Cl,, 3 : 1) (88%); oil; IR 1634, 1538 cm’™"; 'H-NMR § 0.87 (3H, m), 1.22 (10H, m),
m), 2.76 (2H, m), 6.57 (1H, dd, 1.8, 3.4), 6.90 (1H, m), 7.49 (3H, m), 7.62 (3H, m); Anal. Calcd. for
CyHsNO;: C, 77.98; H, 7.79; N, 4.33. Found: C, 77.86; H, 7.68; N, 4.32.

1,1,3-Triphenylhex-2-en-1-0l 5 from 2g.

To a solution of compound 2g (422 mg, 2 mmoi) in anhydrous THF (10 mL), at —~15°C under nitrogen, 1.8

M solution of PhLi in cyclohexane-ether 70/30 (4.5 mL, 8.1 mmol) was added. After 5 min at room

temperature, the reaction mixture was evaporated, acidified with 2% HCI and extracted with Et,0 (2 x 20
TV Tha Avaanin lovas tina dsinad MNTa CMN DY Sléavad anmd csraramses 4021 Tha wacidiin s3;ng smarmifind ke, oIl ~o1
1l.). 1IIC UIEdIllC 1ayCl wad Ulltl (INao\uV4 ) 1HICITU dlld CvapurdiCd. 1110 ICSIUUC wad puuucu Uy Sniica gc
column chromatography (hexane-Et,O, 10 : 1) to give pure compound §, oil; IR 3525, 3420, 1610, 1580 cm -t
H-NMR 8 0.64 (3H, t, 7.2), 1.13 (2H, m), 2.46 (1H, s, exchange with D,0), 2.49 (2H, m), 6.43 (1H, s), 7.20-
7.60 (15H, m); Anal. Caled. for C4Ha40: C, 87.76; H, 7.36. Found: C, 87.96; H, 7.02.

1,1,3-Triphenylhexa-1,3-diene 6 from compound S.
To a solution of compound 5 (328 mg, | mmol) in ethanol (20 mL) 9% HCI (5 mL) was added. The reaction

a racidua dilito,
, i€ FE31GUC Guuid

Cl.

fk ratan
iUl Waier

(10 mL) and extracted with Et,O (2 x 20 mL). The organic layer was dried (Na;SQO,), filtered and evaporated.
€)

The residue was purified by silica gel column chromatography (hex to give pure compound 6, oil; IR

g

1642, 1580 cm™; 'H-NMR 5 0.81 (3H, t, 7.4), 2.00 (2H, m), 5.76 (1H, t, 6.2), 6.67 (1H, bs), 7.07-7.40 (15H

m); Anai.Calicd. for Cystny: C, 92.86; H, 7.14. Found: C, 92.76; H, 7.20.
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